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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

2. Claims 1 through 7 and 9 are rejected under 35 U.S.C. 103(a) as being obvious 
over Neri et al. (US 2002/0131062) in view of the admitted prior art and Gardner (US 
6,483,087). . 

With respect to claims 1 and 2, Neri et al. teach a method of printing an image 
onto a plastic three-dimensional surface with non-planar surfaces by an dye-bearing, 
imaged carrier sheet. A flexible membrane is lowered over the three-dimensional object 
with the image carrier sheet thereon. A vacuum is established and the membrane, 
image carrier sheet, and object are heated by radiant heating elements to cause the 
image from the carrier sheet to transfer into the surface the carrier sheet is on (abstract; 
paragraphs 0006-0007; Figure 6). 
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Neri et al. do not teach placing an image carrier sheet with a flexible heating 
element. However, it would have been obvious to provide flexible heating elements in a 
carrier sheet, as taught in the Applicant's specification (page 12, line 24 - page 13, line 6 
and page 13, lines 12-14), and would have been motivated to do so since providing 
heating elements in a sheet is an advantage taught by Gardner, which would provide 
flexibility and even heat distribution (Gardner - column 3, lines 4-7). 

With respect to claims 3 and 5, Neri et al. teach an image carrier sheet comprising 
of a film or fabric (paragraph 0033). 

With respect to claim 4, Neri et al. in view of the admitted prior art and Gardner 
et al. teach providing a metal foil with flexible heating elements in a metal foil bonded to 
a carrier film, as it is conventional for use in the aerospace industry (Gardner: column 1, 
lines 22-30). 

With respect to claims 6 and 7, Neri et al. in view of the admitted prior art and 
Gardner et al, teach it is known to use an image carrier sheet comprising a metallized 
fabric substrate with a photochemically-etched electrical circuit therein (Applicant's 
specification: page 12, line 24 - page 13, line 6 and page 13, lines 12-14). 

With respect to claim 9, Neri et al. teaches that an image carrier sheet is heated to 
make it more flexible after a flexible membrane is lowered over the carrier sheet and 
prior to establishing a vacuum (abstract). 

3. Claims 1 through 7 and 9 are rejected under 35 U.S.C. 103(a) as being obvious 
over Neri et al. (US 7,267,737) in view of the admitted prior art and Gardner et al. 

With respect to claims 1 and 2, Neri et al. teach a method of printing an image 
onto a plastic three-dimensional surface with non-planar surfaces by an dye-bearing, 
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imaged carrier sheet. A flexible membrane is lowered over the three-dimensional object 
with the image carrier sheet thereon. A vacuum is established and the membrane, 
image carrier sheet, and object are heated by radiant heating elements to cause the - 
image from the carrier sheet to transfer into the surface the carrier sheet is on (abstract; 
column 3, lines 61-65; Figure 6). 

Neri et al. do not teach placing an image carrier sheet with a flexible heating 
element. However, it would have been obvious to provide flexible heating elements in a 
carrier sheet, as taught in the Applicant's specification (page 12, line 24 - page 13, line 6 
and page 13, lines 12-14), and would have been motivated to do so since providing 
heating elements in a sheet is an advantage taught by Gardner, which would provide 
flexibility and even heat distribution (Gardner - column 3, lines 4-7). 

With respect to claims 3 and 5, Neri et al. teach an image carrier sheet comprising 
of a film or fabric (column 7, line 64 - column 8, line 2). 

With respect to claim 4, Neri et al. in view of the admitted prior art and Gardner 
et al. teach providing a metal foil with flexible heating elements in a metal foil bonded to 
a carrier film, as it is conventional for use in the aerospace industry (Gardner: column 1, 
lines 22-30). 

With respect to claims 6 and 7, Neri et al. in view of the admitted prior art teach it 
is known to use an image carrier sheet comprising a metallized fabric substrate with a 
photochemically-etched electrical circuit therein (Applicant's specification: page 12, line 
24 - page 13, line 6 and page 13, lines 12-14). 
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With respect to claim 9, Neri et al. teaches that an image carrier sheet is heated to 
make it more flexible after a flexible membrane is lowered over the carrier sheet and 
prior to establishing a vacuum (abstract). 

4. Claims 1 through 7 and 9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hastie et al. (WO 01/96123) in view of Neri et al. (US *o62) and the 
admitted prior art and Gardner et al. 

With respect to claims 1, 2 and 9, Hastie et al. teach a method of printing an 
image onto a plastic three-dimensional surface with non-planar surfaces by a printed 
transfer element (abstract; page 1, paragraph 1). The printed transfer element is placed 
over the object, which has a receptor coating, and is heated to make it more flexible. 
The transfer element is vacuum formed onto the surface and heated to at least partially 
transfer the image from the transfer element to the object (abstract; page 2, paragraph 5 
- page 3, paragraph 2; page 4, paragraph 1). 

Hastie et al. do not specifically teach using a flexible membrane over a printed 
transfer layer atop a three-dimensional surface. Neri et al. teach a method of printing 
an image onto a plastic three-dimensional surface with non-planar surfaces by an dye- 
bearing, imaged carrier sheet. A flexible membrane is lowered over the three- 
dimensional object with the image carrier sheet thereon. A vacuum is established and 
the membrane, image carrier sheet, and object are heated by radiant heating elements 
to cause the image from the carrier sheet to transfer into the surface the carrier sheet is 
on (abstract; paragraphs 0006-0007; Figure 6). 

It would have been obvious for Hastie et al. to teach using a flexible membrane 
used in the vacuum forming step in transfer printing as Neri et al. taught and would 
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have been motivated to do so to vacuum form surfaces of different shapes and sizes, and 
furthermore, the flexible membrane is matched with the heating elements so that it is 
specifically absorptive to radiation within the wavelength range emitted therefrom to 
achieve optimum heating efficiency (Neri: paragraph 0006). 

Neri et al. do not teach placing an image carrier sheet with a flexible heating 
element. However, it would have been obvious to provide flexible heating elements in a 
carrier sheet, as taught in the Applicant's specification (page 12, line 24 - page 13, line 6 
and page 13, lines 12-14), and would have been motivated to do so since providing 
heating elements in a sheet is an advantage taught by Gardner, which would provide 
flexibility and even heat distribution (Gardner - column 3, lines 4-7). 

With respect to claims 3 and 5, Hastie et al. in view of Neri et al., the admitted 
prior art, and Gardner et al. teach an image carrier sheet comprising of a film or fabric 
(Neri: paragraph 0033). 

With respect to claim 4, Neri et al. in view of the admitted prior art and Gardner 
et al. teach providing a metal foil with flexible heating elements in a metal foil bonded to 
a carrier film, as it is conventional for use in the aerospace industry (Gardner: column 1, 
Hnes 22-30). 

With respect to claims 6 and 7, Hastie et al. in view of Neri et al., the admitted 
prior art, and Gardner et al. teach it is known to use an image carrier sheet comprising a 
metallized fabric substrate with a photochemically-etched electrical circuit therein 
(Applicant's specification: page 12, line 24 - page 13, line 6 and page 13, lines 12-14). 

With respect to claim 9, Hastie et al. in view of Neri et al., the admitted prior art, 
and Gardner et al. teach that an image carrier sheet is heated to make it more flexible 
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after a flexible membrane is lowered over the carrier sheet and prior to establishing a 
vacuum (Neri: abstract). 

5. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Neri et al. 
(US *o62) in view of the admitted prior art, and Gardner et al. as applied to claim 7 
above, and further in view of Kitagawa (US 5,090,122) 

The teachings of claim 3 are as described above. 

Neri et al. in view of the admitted prior art do not specifically teach coating an 
etched metallized fabric with a heat-resistant, electrically-insulating lacquer. However, 
it would have been obvious to do so, as taught by Kitagawa, and would have been 
motivated to do so as an improved alternative to electroless plating (Kitagawa: column 
1, lines 8-35; column 2, line 56). 

6. Claims 11 and 12 are rejected under 35 U.S.C. 103(a) as being obvious over Neri et 
al. in view of Geary (US 3,956,552) and the admitted prior art. 

With respect to claims 1 and 2, Neri et al. teach a method of printing an image 
onto a plastic three-dimensional surface with non-planar surfaces by an dye-bearing, 
imaged carrier sheet. A flexible membrane is lowered over the three-dimensional object 
with the image carrier sheet thereon. A vacuum is established and the membrane, 
image carrier sheet, and object are heated by radiant heating elements to cause the 
image from the carrier sheet to transfer into the surface the carrier sheet is on (abstract; 
paragraphs 0006-0007; Figure 6). 

Neri et al. do not teach placing a membrane with a flexible heating element. 
However, it would have been obvious to provide flexible heating elements with a 
membrane, as Geary teaches using heating and vacuum pressurizing via an open mesh 
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carrier cloth (membrane) to transfer a pattern to a garment (G), and would have been 
motivated to do so since providing heating elements in a sheet would provide flexibility 
and even heat distributioji (Geary: abstract; column 4, lines 62-65; Figures 4 and 6). 
The admitted prior art teaches that it is known to use a metallized fabric mesh sheet 
with a photochemically-etched electrical circuit therein as a heating element 
(Applicant's specification: page 12, line 24 - page 13, line 6). One would have been 
motivated to use the teachings of Geary and the admitted prior art to avoid any residue 
on background areas of a surface after transfer and also ensure the transfer is less 
sensitive to temperature of the heat source, the pressure applied, and the dwell time 
(Geary: column 2, lines 35-38 and lines 42-45). 

With respect to claim 12, Neri et al. teaches that an image carrier sheet is heated 
to make it more flexible after a flexible membrane is lowered over the carrier sheet and 
prior to establishing a vacuum (abstract). 

7. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Neri et al. 
in view of Geary and the admitted prior art, as applied to claim 11 above, and further in 
view of Gibbs et al. (US 3,888,719) 

The teachings of claim 11 are as described above. 

The combined teachings of Neri et al., Geary, and the admitted prior art do not 
specifically teach using a flexible membrane made of silicon rubber. Gibbs et al. teach 
using a vacuum press where one surface is flexible and made of silicon rubber (column 
3, Hnes 56-60). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use a flexible membrane made of silicon rubber and would have 
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been motivated to do so to have a wall that is flexible and air-permeable to conform to 
any three-dimensional object of any shape or size. 

8. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being obvious over Neri 
et al. (US '062) in view of the admitted prior art and Gardner et al. 

With respect to claim 15, Neri et al. teach a method of printing an image onto a 
plastic three-dimensional surface with non-planar surfaces by a dye-bearing, imaged 
carrier sheet. A flexible membrane is lowered over the three-dimensional object with 
the image carrier sheet thereon. A vacuum is established and the membrane, image 
carrier sheet, and object are heated by radiant heating elements to cause the image from 
the carrier sheet to transfer into the surface the carrier sheet is on (abstract; paragraphs 
0006-0007; Figure 6). 

Neri et al. do not teach placing an image carrier sheet with a flexible heating 
element. However, it would have been obvious to provide flexible heating elements in a 
carrier sheet, as taught in the Applicant's specification (page 12, line 24 ^ page 13, line 6 
and page 13, lines 12-14), and would have been motivated to do so since providing 
heating elements in a sheet is an advantage taught by Gardner, which would provide 
flexibility and even heat distribution (Gardner - column 3, lines 4-7). 

With respect to claim 16, Neri et al. teach that an image carrier sheet is heated to 
make it more flexible after a flexible membrane is lowered over the carrier sheet and 
prior to establishing a vacuum (abstract). 

9. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being obvious over Neri 
et al. (US V37) in view of the admitted prior art and Gardner et al. 
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With respect to claim 15, Neri et al. teach a method of printing an image onto a 
plastic three-dimensional surface with non-planar surfaces by an dye-bearing, imaged 
carrier sheet. A flexible membrane is lowered over the three-dimensional object with 
the image carrier sheet thereon. A vacuum is established and the membrane, image 
carrier sheet, and object are heated by radiant heating elements to cause the image from 
the carrier sheet to transfer into the surface the carrier sheet is on (abstract; column 3, 
lines 61-65; Figure 6). 

Neri et al. do not teach placing an image carrier sheet with a flexible heating 
element. However, it would have been obvious to provide flexible heating elements in a 
carrier sheet, as taught in the Applicant's specification (page 12, line 24 - page 13, line 6 
and page 13, lines 12-14), and would have been motivated to do so since providing 
heating elements in a sheet is an advantage taught by Gardner, which would provide 
flexibility and even heat distribution (Gardner - column 3, lines 4-7). 

With respect to claim 16, Neri et al. teach that an image carrier sheet is heated to 
make it more flexible after a flexible membrane is lowered over the carrier sheet and 
prior to establishing a vacuum (abstract). 

10. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hastie et al. (WO 01/96123) in view of Neri et al. (US ^062), the admitted prior art, and 
Gardner et al. 

With respect to claim 15, Hastie et al. teach a method of printing an image onto a 
plastic three-dimensional surface with non-planar surfaces by a printed transfer 
element (abstract; page 1, paragraph 1). The printed transfer element is placed over the 
object, which has a receptor coating, and is heated to make it more flexible. The transfer 
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element is vacuum formed onto the surface and heated to at least partially transfer the 
image from the transfer element to the object (abstract; page 2, paragraph 5 - page 3, 
paragraph 2; page 4, paragraph 1). 

Hastie et al. do not specifically teach using a flexible membrane over a printed 
transfer layer atop a three-dimensional surface. Neri et al. teach a method of printing 
an image onto a plastic three-dimensional surface with non-planar surfaces by an dye- 
bearing, imaged carrier sheet. A flexible membrane is lowered over the three- 
dimensional object with the image carrier sheet thereon. A vacuum is established and 
the membrane, image carrier sheet, and object are heated by radiant heating elements 
to cause the image from the carrier sheet to transfer into the surface the carrier sheet is 
on (abstract; paragraphs 0006-0007; Figure 6). 

It would have been obvious for Hastie et al. to teach using a flexible membrane 
used in the vacuum forming step in transfer printing as Neri et al. taught and would 
have been motivated to do so to vacuum form surfaces of different shapes and sizes, and 
furthermore, the flexible membrane is matched wdth the heating elements so that it is 
specifically absorptive to radiation within the wavelength range emitted therefrom to 
achieve optimum heating efficiency (Neri: paragraph 0006). 

Neri et al. do not teach placing an image carrier sheet with a flexible heating 
element. However, it would have been obvious to provide flexible heating elements in a 
carrier sheet, as taught in the Applicant s specification (page 12, line 24 - page 13, line 6 
and page 13, lines 12-14), and would have been motivated to do so since providing 
heating elements in a sheet is an advantage taught by Gardner, which would provide 
flexibility and even heat distribution (Gardner - column 3, lines 4-7). 
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With respect to claim 16, Hastie et al. in view of Neri et al., the admitted prior art, 
and Gardner et al teach that an image carrier sheet is heated to make it more flexible 
after a flexible membrane is lowered over the carrier sheet and prior to establishing a 
vacuum (Neri: abstract). 

Alloivab le Subject Matter 

11. Claims 10 and 13 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations 
of the base claim and any intervening claims. 

There are no prior art teachings found where a membrane, with or without 
carrying flexible heating elements, is pre-heated prior to establishing a vacuum to 
transfer an image from a carrier sheet to an object. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sonya Mazumdar whose telephone number is (571) 272- 
6019. The examiner can normally be reached on 8:00 AM - 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Philip Tucker can be reached on (571) 272-1095. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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